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Neoadjuvant endocrine therapy: for whom, for how long?
Fatima Cardoso N eoadjuvant, primary or preoperative systemic therapy (PST) has long been the standard of care for locally advanced or inoperable breast cancer. Landmark trials, such as the NSABP-B18 [1] , and meta-analysis have proven that PST for operable early breast cancer leads to the same long-term outcomes (disease-free and overall survival) with only a minor increase in local recurrence. Over the decades PST has been used not only for downstaging and increase of breast-conserving surgery but also as an in vivo assessment of response to therapy with the aim of helping to defi ne the best adjuvant systemic therapy. Furthermore, many studies have shown that the achievement of a pathological complete response (pCR) after neoadjuvant chemotherapy is an excellent prognostic factor. More recently, several studies, such as the M.D. Anderson series, the I-SPY 1 study and the German meta-analysis of neoadjuvant chemotherapy, have shown that responses to PST are intrinsically dependent on the molecular subtype of breast cancer, with triple-negative and HER-2-positive subtypes obtaining the highest responses. On the other hand, the luminal A subtype rarely achieves a pCR with neoadjuvant chemotherapy but in this case there is no negative impact on long-term outcome since this subtype of breast cancer derives the highest benefi t from endocrine therapy.
Previous studies have evaluated the role of neoadjuvant or preoperative endocrine therapy (PET) in operable hormone receptor (HR)-positive early breast cancer, some comparing the effi cacy of tamoxifen and aromatase inhibitors (e.g., the P024 letrozole trial [2] , the IMPACT [3] and PROACT [4] trials). In most of these studies the duration of neoadjuvant therapy was 3-4 months, decided arbitrarily in part due to the fear of progressive disease and loss of operability. The article by Llombart Cussac and colleagues addresses the important issue of duration of PET.
Despite being a small (70 patients) non-randomised phase II study, some interesting fi ndings are worth noticing. The mean time to fi rst response was 3.9 months and the median time to maximum response 4.2 months. While a third of responders achieved maximum response beyond 6 months of treatment, very few responders were identifi ed after 6 months and none from 8 to 12 months [5] . Together with data from other PET studies, these data reinforce the notion that endocrine therapy takes longer to achieve responses than chemotherapy but that most responders can be identifi ed within the fi rst 4 months of treatment; data also suggest that some patients require longer duration of treatment to achieve the highest benefi t, although for the majority a duration of 6 months seems enough. In a previous study by Dixon and colleagues the issue of optimal duration of PET was also addressed, with similar results: continuing letrozole in responding patients beyond 3-4 months achieves further clinical reduction in tumour size, increasing the number of breast-conserving surgeries [6] . All these studies emphasise the safety of PET beyond the traditionally used 3-4 months.
In the last decade, there has been a change in treatment decision making for early breast cancer, with biology taking centre stage and staging (tumour size and nodal status) second place. Even if one does not have access to the more sophisticated but also more expensive genomic tools (i.e., MammaPrint™, Oncotype DX™ or Genomic Grading), one can use several biomarkers to estimate the potential benefi t of adjuvant chemotherapy [7] . The most commonly used biomarkers are ER, PgR, HER-2 and Ki67, and a combination of these can be used as immunohistochemistry surrogates of molecular subtypes. Additionally, histology is important since lobular cancers almost never achieve a pCR with neoadjuvant chemotherapy [8] but they have very good outcomes with optimal endocrine therapy. There is however a substantial number of patients with HR-positive tumours with intermediate risk characteristics for whom the estimation of the added benefi t of chemotherapy is very diffi cult to ascertain. In these cases, the use of PET is of extreme value since if a very good response is obtained, the added benefi t of adjuvant chemotherapy is probably very low and over-treatment may be avoided. The possibility of F. Cardoso (౧) Breast Cancer Unit Champalimaud Cancer Center Lisbon, Portugal e-mail: fatimacardoso@fundacaochampalimaud.pt verifying the in vivo response to endocrine therapy gains even higher importance due to the lack of validated predictive markers of response/resistance to endocrine agents, apart from the presence and the level of HR. Previous studies have suggested that early (about 2 weeks) changes in Ki67 status may be an indicator of response to PET [9] but need to be confi rmed in larger studies. Preliminary data from the 3 PET studies mentioned above suggested that HER-2 status could be a differentiator between response to tamoxifen and to aromatase inhibitors. These fi ndings did not hold true in larger adjuvant studies and at the present time there is no reliable biomarker to differentiate response to tamoxifen and aromatase inhibitors, making this a research priority. The major weakness of the study by Llombart Cussac et al. [5] is the lack of biomarker evaluation. Only ER and PgR status are reported, with a notion of higher response with higher levels of receptors. We cannot however tease out luminal A from luminal B cancers in this study, although due to the age eligibility criteria (over 65) one might expect that the majority of these breast cancers were luminal A. Biomarkers would have also been important to characterise patients who respond earlier and faster (for whom 4 months of PET are suffi cient) from those who need longer duration of this treatment.
One of the major challenges with PST is how to best monitor responses. Clinical measurements lack accuracy and serial mammographic assessment exposes patients to substantial doses of radiation. Serial ultrasound measurements are frequently used but are also radiologistdependent. Breast MRI, particularly functional MRI, has gained increasing acceptance, particularly in cases where traditional breast imaging is less performing, such as with lobular cancers and younger women, but it is also associated with increasing costs.
Finally, a very important point to consider is the impact of PST on the biology of the breast tumour. In the study by Ellis et al. [10] , some luminal A tumours were changed to luminal B after treatment with neoadjuvant letrozole. Independently of the mechanism of this change (true change in biology, clone selection or other) this observation underlines the importance of reassessing tumour biology after PST. During this period of economic constraints, in many centres physicians must choose to have biomarkers assessed in either the biopsy or the surgical specimen. However, for a correct decision of the optimal adjuvant systemic therapy, it may be crucial to take into account the initial biomarker status and the post-neoadjuvant treatment status.
